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LC-MS QUANTITATION OF PROTEIN: @

LC/MS is a powerful tool for protein quantitation. Top-down, Middle-down and Bottom-up are

commonly used methods for protein quantification.

Top-down: Intact molecule Middle-down: Subunit Bottom-up: Surrogate peptide

(LC-HRMS) (LC-HRMS) (LC-MS/MS)

. More information is obtained: high .Similar with Top-down, but focus on . Good sensitivity (ng/mL level)
level structure information and subunit of protein.

biotransformation.
. Good robustness and high

. Sensitivity is relatively lower (sub . Better sensitivity than Top-down. through-put

Hg/mL to ug/mL level) (sub ug/mL to pg/mL level)
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TOP-DOWN/MIDDLE-DOWN LC-HRMS:

Top-down/Middle-down approach involves quantitating proteins in intact/subunit without prior
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digestion into their corresponding peptide species.
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BOTTOM-UP LC-MS/MS

Bottom-up approach involves digestion of protein into short peptides and the analysis of the
surrogate peptide.

Typical workflow:

1. ldentify surrogate peptide (unique, 4. Optimization of digestions
representative, high response, stable and etc) = Digestion temperature and duration
2. Selection of internal standard (isotope-labelled = Enzyme used for digestions
protein/peptide) 5. Further sample clean up after digestion:
3. Optimization of enrichment = SPE
= Pellet digestion = Affinity-capture of surrogate peptide

= Affinity-capture
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CHALLENGES OF FASCIN QUANTITATION BY LBA




INTRODUCTION TO FASCIN

Fascin is globular actin-bundling protein that has emerging
roles in regulating cell migrations. It has a MW of 55 KDa.

Fascin promotes cell motility, invasion, and adhesion by
forming filopodia through its canonical actin bundling
function.

Fascin also has non-canonical roles in the cell that are
thought to promote cell migration.

Recent research found Fascin was closely associated with
cancer metastasis, a primary cause of death of cancer
patients.

Fascin serves as a biomarker and therapeutic target for
cancer treatment.

Quantitation of Fascin concentration would help cancer
treatment as well as development of anti-cancer drugs.
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CHALLENGES OF LBA @

« Initially, LBA assay was selected for the
quantitation of Fascin in human serum
considering the high sensitivity of LBA assay to ==
reach pg/mL detection limit and low Fascin StreptaVldi') ')
concentration in human serum (5-10 ng/mL in N K
healthy people).

e N
gl S

Biotin

Detection HE
Antibody

] Fascin
+ BSA buffer was chosen as Surrogate matrix for , \ \
preparation of Standard considering the ‘
endogenous nature of Fascin in human serum.
However, mismatch between surrogate matrix Capture
. Antibody

and human serum was observed. The recoveries :
of QCs that prepared in human serum were only

about 60-70%.

LBA failed to accurately quantitate Fascin in Human serum. LC/MS was the alternative choice for Fascin quantitation.
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LC-MS/MS METHOD DEVELOPMENT




SURROGATE PEPTIDE IDENTIFICATION

Two peptides with good sensitivities were
identified in trypsin digest.

« LINRPIIVFR showed about 8-10 fold
stronger signal than
LVARPEPATGYTLEFR on 6500+ MS.

* LINRPIIVFR was selected as surrogate
peptide for quantitation of Fascin.

. Isotope labelled LINRPPIIVFR was
selected as internal standard (1S).
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SURROGATE MATRIX SELECTION @

Surrogate matrix without analyte was required for detection of fascin in human serum due to the endogenous nature of Fascin.
The following surrogate matrix were explored:

 Fascin depleted human serum
» ldeal surrogate matrix in this study, however, it is not commercially available.

» Fascin depletion was performed in our lab but failed. Anti-Fascin antibody coated magnetic beads were used for the
depletion of Fascin. However, less than 10% of Fascin was capture from human serum each time, despite using 20-fold
more beads used in the process. It seemed some components affected the binding between Fascin and its antibody.

« 50 mg/mL BSA in PBS
* Mismatch between surrogate matrix and human serum was observed.

 Horse serum
* Horse serum and human serum matched well. Horse serum was selected as surrogate matrix.

© 2020 Frontage Labs. All Rights Reserved



SAMPLE EXTRACTION PROCEDURE

Pellet digestion strategy was employed for determination of fascin in human serum.
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1% TFA in MeOH

Analytes on WCX plate



LC/MS SETUP

LC/MS: Shimadzu LC 30AC coupled with AB Sciex 6500+

Mobile Phase A: 0.1% FA in water Mobile phase B: 0.1% FA in ACN
Needle Wash: 0.1% FA in MeOH/water, 50/50 Injection Volume: 10 L
Column: Waters Acquity UPLC BEH C18, 1.7 ym, 2.1 x 50 mm. Column Temp: 40 °C
Total Flow: mL/min - Initial Pump B Cone: % Source/Gas  Compound Source/Gas Compound
Time Module Event Parameter . i i x
lonS - TuwboS lonD Declustering Potential (DP)
1 1.50 Oven Right Valve 1 o= ouEe e e WE
2 3.00 Pumps Pump B Conc. 30 Curtain Gas (CUR) 250 A Entrance Potential (EP) 100 =
3 3.00 Oven Right Valve 1] — -
4 3.10 Pumps Pump B Conc. 90 Collision Gas (CAD) 9 [= 19.0 -5
5 4.50 Pumps Purmp B Conc. 90 ,: = Colision Cel Ext Potential (CXP)
6 4.60 Pumps Pump B Conc. 12 lonSpray Voltage (IS) 55000 = ORSION L3 LXK T 0T 35.0 =
7 6.00 Controller Stop I:
Temperature (TEM) 550.0 -4
Gradient Curve
100 T T lon Source Gas 1 (GS1) 50.0 :
80 - o lon Source Gas 2 (GS2) 500 =
m 60 a
&
0 7 Q1 Mass (Da) Q3 Mass (Da) Dwell Time (msec) 1D CE (volts)
20 8 1 [ 4145600 508.000 100.0 LINR 19.000
0 ] ] 2 416.600 511.000 100.0 IS 15.000
0.0 20 40 6.0 3| 414600 564.500 100.0 LINR_2 22.000

Time (min.)
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CHROMATOGRAMS @

Blank and LLOQ samples prepared in surrogate matrix were extracted following previous sample extraction
protocol. Samples then were analyzed on LC/MS/MS.
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Figure 1. Chromatogram of a blank sample showing both analyte and IS chromatograms. Left side: Analyte channel; Right side: IS channel.
(B) Chromatogram of a LLOQ sample showing analyte and IS chromatograms. Left side: Analyte channel; Right side: IS channel.
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METHOD VALIDATION @

Validation of the method was carried out according to the FDA bioanalytical method validation guidance
documents. The following parameters were validated.

« Linearity and Range

* Accuracy and Precision

« Matrix Effect

« Extraction Recovery

« Hemolysis Effect

« Lipidemic Effect

« Sample Stability (Freeze/Thaw, Benchtop, Long term stability @-70 °C)
« Matrix Parallelism

« Carryover

Selectivity is not evaluated in this approach due to the endogenous nature of fascin.
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LINEARITY AND RANGE

An eight-point calibration curve from 5ng/mL to 500
ng/ml was prepared in surrogate matrix to assess
linearity, which was evaluated by peak area ratio of
analyte to IS (y) versus the actual analyte concentration
(x) using weighted (1/x2) linear least squares regression.
The accuracy of all standards were required to be within
80-120%, with exception of LLOQ, which is £25%. The
r"2 was required to be no less than 0.98.
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ACCURACY & PRECISION @

Intraday accuracy and precision were investigated using six replicates of LLOQ (5 ng/mL), LQC (15 ng/mL), MQC
(82.9 ng/mL) and HQC (383 ng/mL).

« Data generated from three separate experiments carried out on different days was used to assess inter-day
and intra-day accuracy and precision.

« The accuracy & precision expressed as percentage of nominal concentration and percentage of standard
deviation were listed in below table.

» The accuracy was required to be within 80-120% for LQC, MQC and HQC, 75-125% for LLOQ.

« The precision shall be no more than 20% for LQC, MQC and HQC, 25% for LLOQ.

- Intra-Run #1 Intra-Run #2 Intra-Run #3

A A
Accuracy (%) | CV (%) | Accuracy (%) | CV (%) CV (%) CV (%)

LLOQ 97.3 90.7 93 4 93 6 10.7
LQC 104.7 9.9 101.8 5.4 107.1 5.2 104.5 7.1
MQC 92.3 2.9 93.4 1.5 90.1 3.2 91.9 2.9

HQC 92.6 3.2 94.3 1.8 91.5 3.5 92.8 3
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MATRIX EFFECT @

The matrix effect was evaluated at MQC and HQC levels using six independent human serum samples considering
the endogenous nature of fascin.

» Analyte was post-spiked into the pre-extracted blank samples and solvent at MQC and HQC concentration, IS was
post-spiked into the pre-extracted blank samples and solvent consistently.

+ The MF was calculated by dividing the area ratio of the analyte from extracted sample by the area ratio of equal
amount of analyte in solvent.

 The CV of MF at each concentration level was required to be within 20%, and the MF at both concentration levels
shall be consistent.

MQC HQC
MF (%) Avg CV (%) MF (%) Avg | CV (%)
94.9 95.9
98.0 99.7
96.0 91.8
o4 95.2 2.8 573 96.5 2.8
98.0 96.3
91.9 97.9
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EXTRACTION RECOVERY @

Six replicate of MQC, HQC and blank serum samples were utilized to determine the extraction recovery.

« After spiking IS into all these samples, analyte was post-spiked into the extracted blank serum samples at
MQC and HQC levels before SPE cleaning.

« The extraction recovery was calculated by dividing the area ratio of analyte of the extracted QC samples by
the area ratio of extracted blank serum sample that spiked with same amount of analyte.

« The recovery at both QC levels shall be consistent, and their CV was required to be no more than 20%.

© 2020 Frontage Labs. All Rights Reserved

MQC HQC
Recovery Avg CV (%) Recovery Avg CV (%)
(%) (%)
90.2 90.8
90.3 91.1
105.9 92.9
37 4 92.1 7.5 90 2 90.4 1.9
90.9 89.8
87.7 87.7




HEMOLYSIS EFFECT & LIPIDEMIC EFFECT @

Six replicates of MQC and HQC prepared in 2% hemolyzed human serum/highly lipemic human serum were
extracted and analyzed with standards.

« The recovery of these QC samples was determined by expressing mean calculated concentration as
percentage of its nominal concentration.
« The recovery was required to be within 80-120%. The CV was required to no more than 20%.

-
Recovery (%) Avg CV (%) Recovery (%) Avg CV (%)
87.5 88.8
88.8 93.3
90.1 93.2
914 88.6 2.2 90 7 94.0 5.0
87.5 102.9
86.2 93.1
87.2 95.3
94.2 97.1
85.8 100.5
894 89.1 3.3 93.2 96.7 2.9
87.6 94.8
90.3 99.2
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SAMPLE STABILITY @

The stability of fascin in human serum was measured by determining six replications of LQC, MQC and HQC

samples under various treatment conditions against the freshly prepared standards.

» The treatment conditions included five cycles of freeze-thaw from -70 °C to room temperature, 6 hr storage
on benchtop at room temperature and 1-month storage at -70 °C.

« The determined concentrations of the QC samples shall not exceed 20% of its nominal concentration, and
the CV shall not exceed 20%.

Sample Name Cnominal (ng/mL) Accuracy (%)

LQC 15 109.0 4.8

Freeze/Thaw MQC 82.9 88.1 3.6
HQC 383 86.5 4.0

LQC 15 111.7 6.2
Bench top MQC 82.9 93.1 12.3
HQC 383 90.4 3.1

LQC 15 103.9 6.3

1@'\_/'700”22 MQC 82.9 87.1 9.1
HQC 383 87.6 2.6
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MATRIX PARALLELISM @

The matrix parallelism between surrogate matrix (horse serum) and authenticate matrix (human serum) was

evaluated by serial dilution of human serum samples (prepared in human serum) using surrogate matrix.

« Six independent human serums that pre-spiked 400 ng/mL of fascin were then diluted up to 16-fold using
horse serum.

 These samples were analyzed with standards and the determined concentrations were corrected with their
dilution factors.

* The corrected concentrations shall be consistent, and the CV was required to be no more than 20% for at
least two thirds of the six sets of samples.

Corrected Conc, ng/mL

16-fold 8-fold 4-fold 2-fold Undiluted CV (%)
Serum #1 391 435 386 413 384 402 5.4
Serum #2 365 450 383 392 398 398 8.0
Serum #3 400 377 380 387 400 389 2.8
Serum #4 360 367 380 381 399 377 4.0
Serum #5 378 369 391 381 398 383 3.0
Serum #6 402 366 390 398 394 390 3.6
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